Feedback regulation of the proliferation of the undifferentiated spermatogonia in the Chinese hamster by the differentiating spermatogonia.
In the seminiferous epithelium the differentiating spermatogonia proliferate following a very strict synchronous pattern, and undergo the S phase during parts of particular epithelial stages. The undifferentiated spermatogonia do not divide synchronously and display maximum proliferative activity in stages XI-III. Hence the S-phase-specific cytotoxic agent Ara-C kills different proportions of these two cell types dependent on the epithelial stage. We have studied the effect of several combinations of degrees of cell loss to both compartments on proliferation of the undifferentiated spermatogonia. It was found that when the differentiating spermatogonia are removed, the proliferation of the undifferentiated spermatogonia is not inhibited at epithelial stage III, as seen in controls. However, when the undifferentiated spermatogonia were already arrested in G1, removal of the differentiating spermatogonia did not evoke proliferation again. When the population of undifferentiated spermatogonia was reduced in an area where the differentiating spermatogonia were left intact, the inhibition of the proliferation of undifferentiated spermatogonia took place around stage III as usual. It is concluded that in the normal adult seminiferous epithelium, the length of the period of active proliferation of the undifferentiated spermatogonia is regulated by negative feedback from the differentiating spermatogonia.